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(57) Abstract: The invention concerns the field of aeronautics. More precisely, the invention concerns a lighter- than- air aircraft. 
The invention is characterized in that the aircraft comprises two balloons (1) mutually linked by linking means forming a chassis (2). 
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(57) Abrege : Uinvention conceme le domaine de Taeronautique. Plus precisement, I'invention conceme un a^ronef plus leger que 
Tair. Selon Tinvention I'aeronef comprend au moins deux baJlons 1 relics entre eux par des moyens de lizdson formant chassis 2. 


wo 2004/002819 



CT/FR2003/001983 


A^ronef plus leger que l*air comprenant plusieurs ballons relics par 
un chassis. 

L'invention concerne le domaine de Tadronautique. Plus pr^cis6ment, 
rinvention concerne un aeronef plus l^ger que Tair. 
5 Dans le donniaine de Tinvention, on connait essentiellement deux types 

d*a6ronef plus 16gers que Tair : les dirigeables et les noiontgoljGi&res. 

Le principe des dirigeables est d'utiliser une enveloppe, gen€ralement 
rigide, rempUe d'un gaz plus l^ger que Tair, une cabine pour le transport de 
passagers et/ou de marchandises ^tant arrim€e sous Tenveloppe, ou au voisinage 
10 de celle-ci. 

Les montgolfieres utilisent quant h elles des enveloppes souples gonfl^es 
h Tair chaud par une ouverture prevue a cet effet, une nacelle 6tant haubanee sous 
I'enveloppe. 

Les enveloppes de ces a^ronefs presentent des dimensions trfes 

15 importantes qui rendent ceux-ci tres peu manoeuvrables. De plus, les dirigeables 
et les montgolfi&res presentent une prise au vent considerable. Ceci peut done 
entra^er des difficultes de navigation, voire un niveau d'insecuritd inacceptable, 
tant pour les personnes ou marchandises transportdes que pour des personnes ou 
installations au sol, si le dirigeable ou la montgolfi&re venait k s'dcraser. 

20 Ces difficultes de navigation sont de plus accentu6es par la structure 

m&me des dirigeables et plus particuli^rement des montgolfi&res, dont 
Tagencement enveloppe/nacelle (ou cabine) peut former un systfeme pendulaire, 
susceptible de provoquer des mouvements de balancier difficiles h. maltriser. 

En outre, il existe un risque majeur inherent au principe des aeronefs plus 

25 legers que Tair : celui d*une dechirure ou de tout autre degradation de Tenveloppe 
qui entrainerait la fiiite du gaz plus leger que Tair contenu dans celle-ci, done la 
descente plus ou moins rapide du dirigeable ou de la montgolfi&re, avec des 
consequences eventuellement dramatiques h ddplorer. 

Pour limiter ce risque, il a 6t6 propose de fragmenter les enveloppes. 

30 Dans cet etat de la technique, le gaz plus leger que Tair n'est plus contenu dans 
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une enveloppe unique, mais dans plusieurs ballons regroupes dans une mSme 
enveloppe, Ainsi, la perte d'un ballon peut Stre compensee par la presence des 
autres ballons en pr^servant la capacity k voler du dirigeable ou de la 
montgolfi&re. 

5 Toutefois, cette solution ne r^sout en rien les probl&mes de navigation et 

de stability mentionnds pr^cddemment. 

On constate par ailleurs que le nombre des applications des dirigeables et 
des montgolfi^res est relativement limits, ceci en raison notaniment de leur 
manque de manoeuvrability. 
10 Uinvention a notamment pour objectif de pallier les inconvenients de Tart 

antdrieur. 

Plus precisement, Tinvention a pour objectif de proposer un aeronef plus 

leger que Tair qui soit notablement plus facile a manoeuvrer que les solutions 

classiques de Tart anterieur. 
15 En ce sens, Tinvention a pour objectif de fournir un tel aeronef qui 

pr^sente une prise au vent nettement rdduite par rapport aux enveloppes 

traditionnelles des dirigeables et des montgolfieres. 

L'invention a €galement pour objectif de fournir un tel aeronef qui 

pr^sente une bonne stability en toutes circonstances et qui est ainsi plus sur. 
20 Uinvention a aussi pour objectif de fournir un tel adronef qui supprime ou 

k tout le moins limite considdrablement les risques de chute dus k une crevaison 

d'un ballon. 

Ces objectifs, ainsi que d'autres qui apparaltront par la suite sont atteints 
grace a Tinvention qui a poxu- objet un aeronef plus leger que Tair, caracterise en 
25 ce qu'il comprend au moins deux ballons relies entre eux par des moyens de 
liaison fonnant chassis. 

Uinvention propose done une approche fondamentalement diffdrente de 
Tapproche traditionnelle des dirigeables et montgolfii&res classiques. 

En effet, Tadronef selon Tinvention pr^sente deux ballons, ou plus, de 
30 chaque c6te d'un chassis, les ballons n'^tant pas regroupes au sein d'une m6me 
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enveloppe comme c*est le cas dans T^tat de la technique selon lequel on utilise 
des enveloppes fragmentfes. 

De cette fagon, la repartition des ballons permet de rdduire 
consid^rablement la prise au vent de I'a^ronef selon Tinvention, compart h, un 
5 a&onef qui prdsenterait une seule enveloppe d'un volume egal k la somme des 
volumes des difKrents ballons d*un a^ronef selon Tinvention. 

De plus, les ballons ainsi r^partis rendent I'a^ronef tr^s facilement 
manoeuvrable. 

En outre, les risques de chute dus k la crevaison d*un des ballons sont 
10 supprimes, ou h tout le mouis reduits, gr^ce a la presence des autres ballons. 

On note que le chassis pourra Stre fonn6 d*une ou de plusieurs parties 
inddpendantes. 

Selon une premiere approche, lesdits moyens de liaison sont couples 
auxdits ballons par une liaison de type electromagn^tique. 
15 On obtient ainsi un assemblage souple entre les ballons et le chassis, 

evitant k celui-ci de subir toutes les contraintes que pourraient Ixxi faire subir les 
ballons du fait de leurs mouvements en ^-coups, dventuellement antagonistes. 

Selon une deuxidme approche, lesdits moyens de liaison sont couples k 
au moins un desdits ballons par une liaison mecanique articul^e au moins autour 
20 d'un axe sensiblement parall&le k I'axe longitudinal dudit adronef . 

De tels moyens permettent de fagon sindlaire au premier mode de 
realisation, de soulager le chassis en autorisant un mouvement relatif entre les 
ballons et le chassis. 

Dans ce cas, ledit ou lesdits ballons d'un c6te desdits moyens de liaison 
25 sont prdferentiellement relies audit ou auxdits ballons de Tautre c6t6 desdits 
moyens de liaison par des moyens ^lastiques. 

De tels moyens permettent de conserver une configuration generale de 
Tadronef sensiblement constante, au moins lorsque les conditions de vol le 
permettent, c'est-£i-dire en Tabsence de coups de vent de nature k faire pivoter un 
30 ou plusieurs des ballons par rapport au ch^sis. 


wo 2004/002819 



»CT/FR2003/001983 


De plus, ces moyens dlastiques forment une sorte d'amortisseurs 
pennettant de rdduire Timpact du pivotement des ballons par rapport au chassis. 

Selon une solution avantageuse, ledit cMssis comprend des moyens 
porteurs destines k supporter du materiel et/ou au moins une personne. Dans ce 
5 cas, selon une solution prdf^rde, lesdits moyens porteurs s'inscrivent 
essentiellement dans le volume s'dtendant entre lesdits ballons. 

De cette fa9on, on dvite les structures pendulaires classiques de Tart 
antdrieur. En effet, il n'est aucunement ndcessaire de pr6voir une nacelle ou une 
cabine placee sous les ballons, qui serait susceptible de provoquer ou 
10 d*augmenter les mouvements de balancier difficiles h mattriser. 

Au contraire, la charge utile est plac6e entre les ballons. 

Cette caracteristique procure de nombreux avantages en pratique, et 
notamment : 

- I'aeronef pent atterrir en utilisant ses ballons comme amortisseurs, ou 
15 amerrir, les ballons faisant alors office de flotteurs ; 

- la charge utile et/ou les personnes transportdes sont protdgdes 
latdralement, les ballons faisant office d'airbags ; 

- Tarchitecture g^nerale permet k une charge utile placee entre les 
ballons d'avoir un champ d'action au dessus et en dessous de 

20 Tadronef; des moyens de prise de vue (cameras, appareils 

photographiques. . .) pourront operer efficacement en dtant diriges tant 
vers le dessous de Tadronef que vers le dessus (ce qui n*est pas 
possible avec les dirigeables ou les montgolfieres dont Tenveloppe 
fait obstacle k la prise de vue au dessus de la cabine ou de la nacelle) ; 

25 — Tarchitecture generale permet de placer des moyens de propulsion 

id^alement au centre de gravitd de Taeronef pour en optimiser les 
performances. 

Preferentiellement, lesdits ballons et lesdits moyens de liaison forment un 
ensemble essentiellement sjma^trique. 
30 L'a^ronef aura ainsi d'excellentes qualit^s adrodynamiques. 
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Selon un premier mode de realisation, Tadronef comprend un ballon de 
part et d'autre desdits moyens de liaison. 

Selon un deuxifeme mode de realisation, Ta^ronef comprend denx ballons 
de part et d'autre desdits moyens de liaison. 
5 Dans ce cas, selon une premifere variante, lesdits ballons s'dtendent dans 

un plan sensiblement horizontal. 

Selon une deuxi^me variante, lesdits deux ballons 6!un m@me cdt6 desdits 
moyens de liaison sont places Tun au dessus de Tautre. 

Bien entendu, d'autres modes de realisation sont envisageables sans sortir 
10 du cadre de Tinvention, en faisant notamment varier le nombre et la position 
entre eux des ballons. 

On note que les ballons pourront presenter des formes et des dimensions 
variables adaptdes aux missions de Taeronef, et qu'ils peuvent, selon les besoins, 
8tre remplaces entre deux missions, par des ballons diffdrents, en forme et/ou en 
15 dimensions. 

Avantageusement, Taeronef comprend des moyens de propulsion et/ou de 
controle de la stabilite dudit a^ronef . 

La propulsion pourra Stre du type electrique, thermique, ou pourra utiliser 
ces deux types d'dnergie, en fonction des missions de Tadronef . 
20 Dans le cas d'une propulsion themiique, I'a^ronef selon Tinvention permet 

de placer les reservoirs de carburant k proximite du ou des moteurs, autour du 
centre de gravite de Taeronef, ce qui permet de conserver une stabilite quasi 
constante au fur et ^ mesure de la consommation de carburant. 

Selon une solution avantageuse, lesdits moyens de propulsion 
25 comprennent au moins un premier moteur susceptible de produire une poussee 
selon Taxe longitudinal dudit aeronef et place au centre de gravite dudit aeronef 
ou au voisinage de celui-ci. 

Comme indique precedemment, en positionnant ainsi les moyens de 
propulsion, on optimise les performances de Taeronef . 
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Avantageusement, Ta^ronef comprend des moyens de contr61e du 
tangage. Dans ce cas, lesdits moyens de contr61e de tangage comprennent 
prdfdrentiellement au moins deux moteurs months sensiblement sur Taxe 
longitudinal dudit a^ronef. Tun en avant du centre de gravity dudit adronef, 
5 Tautre en arridre du centre de gravity dudit a^ronef . 

Ainsi, en agissant sur le diffdrentiel de pouss^e entre les deux moteurs, on 
agit sur le tangage de I'adronef en vue de stabiliser celui-ci. 

Avantageusement, Ta^ronef comprend des moyens de contrdle du roulis. 
Dans ce cas, lesdits moyens de contrdle du roulis comprennent 
10 pr6£6rentiellement au moins deux moteurs months de part et d'autre de Taxe 
longitudinal dudit aeronef, dans un plan sensiblement horizontal. 

Selon une solution pr^fgr^e, lesdits moteurs de contrdle du roulis sont 
months selon un axe perpendiculaire k Taxe longitudinal dudit aeronef et passant 
par le centre de gravite dudit aeronef ou au voisinage de celui-ci. 
15 De fagon similaire aux moyens de tangage, en agissant sur le differentiel 

de poussee entre les deux moteurs, on agit sur le roulis de Taeronef en vue de 
stabiliser celui-ci« 

Avantageusement, lesdits moyens de contrdle de la stabilite sont 
susceptibles d'agir sur Taltitude dudit adronef . 

20 En effet, en agissant de fa^on appropride sur les moteurs de contrdle du 

tangage et sur ceux de contrdle du roulis, ceux-ci pourront produire 
simultandment une pouss€e k partir d'un mdme plan horizontal et dirigee 
perpendiculairement h ce plan en vue de contrdler Taltitude de Ta&onef . 

Selon une solution avantageuse, lesdits moyens de propulsion 

25 comprennent egalement des moyens pour deplacer lat6ralement ledit aeronef. 
Dans ce cas, lesdits moyens de deplacement lateral comprennent 
prefdrentiellement au moins deux moteurs lateraux, susceptibles de produire des 
poussdes opposdes selon un axe horizontal perpendiculaire k Taxe longitudinal 
dudit aeronef et passant par le centre de gravity dudit aeronef ou au voisinage de 

30 celui-ci. 
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De cette fagon, on peut ddplacer efficacement Tadronef dans son propre 
plan, et perpendiculairement k son axe longitudinal. 

Cette caract^ristique contribue done k amdliorer la manoeuvrability de 
Taeronef. 

5 Selon une solution avantageuse, Taeronef comprend des moyens 

directionnels. 

Dans ce cas, lesdits moyens directionnels comprennent avantageusement 
au moins une gouveme, et prdfi^rentiellement au moins une gouveme gauche et 
au moins une gouveme droite montfes k rairifere dudit a^ronef . 
10 Avantageusement, Tadronef comprend au moins une derive. Dans ce cas, 

I'adronef comprend avantageusement au moins une gouverne mont€e sur ladite 
derive. 

On notera que ces gouvemes servent essentiellement lorsque Taeronef est 
propuls^, en particulier dans les phases de deplacement selon Taxe longitudinal 
15 deTaeronef. 

Avantageusement, lesdits moyens directioimels comprennent au moins un 
moteur d'orientation montd de fagon k produire au moins une poussde 
transversalement k I'axe longitudinal dudit adronef. 

On note que le moteur pourra dans ce cas 8tre du type des rdacteurs, 
20 permettant done de foumir des poussdes opposdes suivant son sens de rotation. 

Selon une solution pr^fdr^e, lesdits moyens directiormels comprennent au 
moins deux moteurs d'orientation et months Tun par rapport k Tautre de fa5on k 
produire des poussdes dans des directions sensiblement opposdes. 

Ces moteurs d'orientation pourront 8tre montes en tout emplacement 
25 appropri^ sur le chassis de Taeronef, en dtant ecartes du centre de gravite de 
I'aeronef pour optimiser leur action, par exemple en ^tant montes k Tarriere de 
I'aeronef. 

Ces moyens directiormels servent quant k eux essentiellement lorsque 
Tadronef est en vol stationnaire, et pourront 6tre utilises en complement des 
30 gouvemes lors des phases de ddplacement selon Taxe longitudinal de Ta^ronef . 
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Avantageusement, I'adronef comprend des moyens de pilotage k distance, 
avec ou sans fil. 

L*a6ronef pourra de cette fagon remplir des missions dans des 
environnements dangereux pour Thomine, celui-ci pilotant alors Ta^ronef en 
5 restant k distance de la zone d*intervention de I'aeronef. 

Prdferentiellement, lesdits ballons prdsentent une forme sensiblement 
cylindrique. 

Une telle configuration des ballons conffere de bonnes qualitds 
adrodynamiques. 

10 En outre, ils permettent de proposer une longueur de cMssis pr^sentant 

une surface utile importante. 

Selon une solution avantageuse, Tadronef comprend des moyens 
embarques appartenant au groupe suivant : 

- moyens de prise de vues ; 

15 - moyens de communication et/ou de telecommunication ; 

- moyens de prise de sons ; 

- moyens d*acquisition de donndes mdteorologiques ; 

- moyens de mesure de radiations ; 

- moyens d'analyse de Tair ; 

20 - moyens de positionnement g€ographique ; 

- moyens de mesure de la vitesse d*objets au sol et/ou en Tair et/ou en 
mer. 

Ces moyens, ^ventuellement combines permettent k Tadronef de remplir 
des missions multiples et variees, telles que notamment : 
25 — le toumage de films ou la retransmission d^evenement tel^visuel 

(sportif, ^venementiel,...) ; 

- la promotion d'un site touristique, d'une marque. . . ; 

- des interventions en cas d'accident nucldaire (cartographie des 
radiations, relayage des communications pour les robots 

30 d'intervention au sol) ; 
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- Tanalyse et le pr^lfevement d'air ambiant en cas de pollution 
atmosph^rique k differentes altitudes et position pour la realisation 
d'une cartographie dynamique (propagation) de la pollution ; 

- le relais de tdldcommunication (HF, GSM, autres systfemes) ; 

5 ~ Tecoute et/ou I'enregistrement et/ou la retransmission des sons venant 

du sol (recherche de personnes disparues, ...) ou des zones adriennes 
entourant I'a^ronef ; 

— des missions de radar volant avec des capacit^s de stationnaire 
prolong^ ; 

10 — le brouillage localise des communications avec des capacit^s de 

stationnaire prolong^ ; 

— Tacquisition d'informations meteorologiques k difKrentes altitudes ; 

— la detection de depart d'incendie en embarquant des capteurs de 
detection thermique (camera IR, capteur de temperature, . . .) ; 

15 — la surveillance visuelle ; 

— la surveillance d'inondations ; 

- la surveillance maritime (detection de degazage en mer, gestion du 
trafic) ; 

— la surveillance de pipeline ; 

20 - la surveillance de site k haut risque industriel ou autres ; 

- la surveillance forestiere et de regions agricoles ; 

- la surveillance autorouti^re par Tint^gration de cameras standard et/ou 
IR et de radar de contrSle de vitesse de type laser ; 

— le transport de marchandises avec des facilites de chargement et de 
25 dechargement Ues a la foraie de I'adronef ; 

- le suivi d'obstacles k partir de capteurs de distance (au dessus, au 
dessous, k gauche ou a droite) pour la surveillance d'ouvrage d'art ou 
de sites historiques ; 
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— le positionnement precis h, partir de capteur de distance pour se 
repositionner au m8me endroit et realiser en un point precis et connu 
des mesures d*informations pouvant dvoluer dans le temps. 

D'autres caract6ristiques et avantages de Tinvention apparattront plus 
5 clairement k la lecture de la description suivante de plusieurs variantes de 
realisation de Tinvention donn^es k titre d'exemple illustratif et non limitatif, et 
des dessins annexes parmi lesquels : 

— les figures 1 et 2 sont respectivement des vues de dessus et de face 
d'un aeronef selon rinvention ; 

10 - les figures 3a, 3b et 3c sont respectivement des vues de face, de 

dessus et de c6te d*un aeronef selon Tinvention comprenant deux 
ballons ; 

— les figures 4a, 4b et 4c sont respectivement des vues de face, de 
dessus et de c6te d*une variante de realisation de I'invention selon 

15 laquelle Ta^ronef comprend quatre ballons s*€tendant dans un plan 

sensiblement horizontal ; 

— les figures 5a, 5b et 5c sont respectivement des vues de face, de 
dessus et de cote d'une deuxieme variante de realisation de I'invention 
selon laquelle Tadronef comprend quatre ballons disposes deux It deux 

20 Tun au dessus de Tautre. 

En reference aux figures 1 et 2, un aeronef plus leger que Tair selon le 
present mode de realisation de I'invention comprend deux ballons 1 de forme 
cylindrique et relies entre eux par un chSssis 2. 

Le chassis 2 comprend un cadre 21 presentant des longerons 22 relies par 
25 des traverses de rigidification 23, un cylindre central 24 destine a accueiUir et/ou 
supporter des €qixipements dtant months sur le cadre 21 du chassis 2. 

Chacun des ballons 1 est montd mobile k pivotement sur le chassis autour 
d'un axe correspondant approximativement k celui des longerons 22. 
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On note que, selon un autre mode de realisation envisageable, 
Tassemblage souple autorisant le pivotement des ballons par rapport au chassis 
pourrait Stre obtenu par une liaison de type ^lectromagndtique. 

Des bandes elastiques 11 relient les ballons 1, formant ainsi des moyens 
5 amortisseurs des mouvements de pivotement dventuels des ballons 1 par rapport 
au chassis 2. 

Le contrSle de I'attitude (tangage et roulis) ainsi que le contrdle de 
Taltitude sont assures par un ensemble de quatre moteurs 31, 32, 33, 34 
positionnes sensiblement dans le meme plan horizontal et destines h, pioduire des 
10 forces k peu pr^s perpendiculaires i ce plan, tel qu*illustrds par les flfeches Fl k 
F4 (pour ce qui conceme le roulis) sur la figure 2. 

Le contr61e du tangage est assure par les moteurs 31 et 32, disposes sur 
Taxe longitudinal de Taeronef, respectivement en avant et arriere du centre de 
gravity de Tadronef. 

15 Un differentiel de poussde sur les moteurs 31 et 32 permet d*agir sur le 

tangage de Taeronef, tandis que des poussees de forces et de directions identiques 
permettent de faire monter ou descendre I'a^ronef. 

Le contrSle du roulis est assurd de fagon similaire, k Taide cette fois des 
moteurs 34 et 33, months dans un plan sensiblement horizontal, de part et d'autre 

20 de I'axe longitudinal de Taeronef . Plus prdcisdment, les moteurs 34 et 35 sont 
months selon un axe perpendiculaire h Taxe longitudinal de I'adronef et passant 
approximativement par le centre de gravite de celui-ci. 

Le controle de la position de Taeronef dans le plan horizontal est assurd 
par un ensemble de deux systfemes de propulsion positionnes sensiblement dans 

25 le mSme plan horizontal et produisent des forces parall&les k ce plan. 

Un premier de ces deux syst^mes de propulsion comprend les moteurs 35 
destines a produire une force parallMe k Taxe de d^placement naturel de 
Tadronef. Ainsi, une pouss^e vers Tarrifere produite par les moteurs 35 fait 
avancer Taeronef ; inversement, une pouss€e vers Tavant de ces moteurs fait 

30 reculer Taeronef • 
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Le second des systemes de propulsion assurant le controle de la position 
de Ta^ronef dans le plan horizontal est constitud par les moteurs 36 et 37, 
susceptibles d'exercer des poussees respectivement illustr^es par les flfeches F5 et 
F6, 

5 Ainsi, une poussfe vers la droite (fleche F5) produite par le moteur 36 

provoque un ddplacement de Tadronef vers la gauche, tandis qu'une poussfe vers 
la gauche (flfeche F6) produite par le noioteur 37 provoque un d^placement de 
Ta^ronef vers la droite. 

Bien entendu, les moteurs sont relics k un syst^me de conunande 
10 permettant de combiner Tensemble des mouvements induits par la poussfe des 
moteurs 31, 32, 33, 34, 35, 36 et 37 ou par la poussee de certains d'entre eux 
seulement. 

Le contrdle de I'orientation de Taeronef dans le plan horizontal est assurd 
par les moteurs 38 et 39. 
15 Selon un autre mode de realisation, le contrdle de Torientation de 

Taeronef peut dgalement 8tre assurd par un seul moteur, par exemple ^lectrique, 
mont^ de fagon h produire k lui seul des poussees altemativement opposdes. 

A Taide du moteur 38, une poussde vers la droite (fleche F7) fait toumer 
Ta^ronef vers la droite, tandis qu'une poussde vers la gauche (flfeche F8) produite 
20 par le moteur 39 fait toumer Tadronef vers la gauche. 

En complement des systfemes de propulsion qui viennent d'gtre d^crits, 
Taeronef est ^quipd, selon le present mode de realisation, d*une gouveme gauche 
41 et d*une gouveme droite 42. 

Lorsque ces gouvemes 41 et 42 sont inclinees de fa§on identique, elles 
25 permettent a Taeronef de monter ou de descendre, tandis qu'elles permettent de 
faire tourner Ta^ronef lorsqu'elles presentent des inclinaisons sensiblement 
oppos^es. 

L'a^ronef est de plus 6q\xip6 d'une derive verticale constitu^ d'une ddrive 
haute 51 et d'une derive basse 52 (figure 2), chacune portant une gouverne (la 
30 gouveme 511 portfe par la derive 5 1 apparaissant sur la figure 1). 
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Les figures 3a, 3b et 3c procurent des vues sch^matiques, respectivement 
de face de dessus et de profil d'un premier mode de realisation selon lequel 
Ta^ronef comprend deux ballons 1 relics entre eux par des moyens de liaison 2, 
en formant un ensemble sym^trique. 

5 Les figures 4a, 4b et 4c procurent des vues schematiques, respectivement 

de face de dessus et de profil d'un deuxieme mode de realisation selon lequel 
Ta^ronef comprend quatre ballons 1, r6partis deux h deux de part et d'autre des 
moyens de liaison 2, deux des ballons 1 etant relids entre eux par des moyens de 
liaison 2. Selon ce mode de realisation les quatre ballons 1 s*etendent dans un 

10 plan sensiblement horizontal. 

Les figures 5a, 5b et 5c procurent des vues schematiques, respectivement 
de face de dessus et de profil d'une variante du deuxieme mode de realisation 
selon lequel Taeronef comprend quatre ballons 1, repartis deux a deux de part et 
d'autre des moyens de liaison 2 en etant places Tun au dessus de Tautre. 

15 On note que quel que soit le mode de realisation, Taeronef est con^u de 

f a^on h, ce que : 

- les moyens qui le composent forment un ensemble sensiblement 
symetrique ; 

— les moyens de liaison 2 sur lesquels sont montes le cylindre central 24 
20 destine k accueillir et/ou supporter des equipements (et 

eventuellement tout autre moyen permettant d'accueillir un ou 
plusieurs passagers) s'inscrivent essentiellement dans le volume 
s*etendant entre les ballons 1. 
Selon une premiere approche, le chassis 2 et/ou le cylindre central 24 est 
25 prevu pour accueillir un pilote. 

Selon une deuxieme approche, Taeronef selon Tinvention est contr6ie par 
rintermediaire d*un pilotage au sol par un operateur ou de fa§on autonome : le 
pilotage au sol par un operateur s'effectue par rintermediaire d'un syst^me de 
conmiunication, avec ou sans fU, tandis que le pilotage autonome permet k 
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Tadronef d'effectuer automatiquement des manoeuvres par Texfeution de plans 
t61€charges, via des syst^mes de communication avec ou sans fil. 

On note par ailleurs que Taeronef pourra embarquer diff&ents moyens, 
solidarisds au chassis 2 et/ou au cylindre central 24 par tout moyen appropri^, lui 
5 permettant d'executer des missions multiples et varices, ces moyens pouvant 
consister notamment en : 

— des moyens de prise de vue ; 

— des moyens de prise de son ; 

— des moyens d*acquisition de donn^ mdt^orologiques ; 
10 — des moyens de mesure de radiations ; 

— des moyens d'analyse de Tair ; 

— des moyens de positionnement geographique ; 

— des moyens de mesure de la vitesse d'objets au sol et/ou en Tair et/ou 
en mer . 
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REVENDICAHONS 

1. A^ronef plus l^ger que Tair, 

5 caract^risd en ce qull comprend au moins deux ballons (1) relies entre eux par 
des moyens de liaison formant chassis (2). 

2. Adronef selon la revendication 1, caractdris^ en ce que lesdits moyens de 
liaison (2) sent couples auxdits ballons (1) par une liaison de type 
dlectromagn^tique. 

10 3. Adronef selon la revendication 1, caract€ris6 en ce que lesdits moyens de 
liaison (2) sont couples a au moins un desdits ballons (1) par une liaison 
m&anique articul^ au moins autour d'un axe (22) sensiblement parallfele k Taxe 
longitudinal dudit adronef . 

4* A^ronef selon Tune quelconque des revendications 1 a 3, caract^risd en ce 
15 que ledit ou lesdits ballons (1) d*un cote desdits moyens de liaison (2) sont relies 
audit ou auxdits ballons (1) de Tautre c6i6 desdits moyens de liaison (2) par des 
moyens 61astiques (11). 

5. Aeronef selon Tune quelconque des revendications 1^4, caract^ris^ en ce 
que ledit chassis (2) comprend des moyens porteurs (24) destines k supporter du 
20 materiel et/ou au moins une personne. 

6» Adronef selon la revendication 5, caract6ris6 en ce que lesdits moyens 
porteiirs (24) s'inscrivent essentiellement dans le volume s'dtendant entre lesdits 
ballons (1). 

7. Adronef selon Tune quelconque des revendications 1^6, caracterise en ce 
25 que lesdits ballons (1) et lesdits moyens de liaison (2) forment un ensemble 

essentiellement symetrique. 

8. Aeronef selon Tune quelconque des revendications 1 a 7, caracterisd en ce 
qu'il comprend un ballon (1) de part et d'autre desdits moyens de liaison (2). 

9. Aeronef selon Tune quelconque des revendications 1^7, caractdris€ en ce 
30 qu'il comprend deux ballons (1) de part et d'autre desdits moyens de liaison (2). 
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10. A^ronef selon la revendication 9, caract^rise en ce que lesdits ballons (1) 
s'^tendent dans un plan sensiblement horizontal. 

11. A^ronef selon la revendication 9, caract^risd en ce que lesdits deux 
ballons(l) d*un mSme c6t6 desdits moyens de liaison (2) sont placds Tun au 

5 dessus de Tautre. 

12. Adronef selon Tune quelconque des revendications 1 k 11, caract^ris^ en 
ce qu'il comprend des moyens de propulsion et/ou de contrdle de la stability 
dudit adronef . 

13. Adronef selon la revendication 12, caract6ris€ en ce que lesdits moyens 
10 de propulsion comprennent au moins un premier moteur (35) susceptible de 

produire une poussde selon Taxe longitudinal dudit adronef et plac6 au centre de 
gravite dudit aeronef ou au voisinage de celui-ci. 

14. Aeronef selon la revendication 12 ou selon la revendication 13, 
caracterise en ce qu'il comprend des moyens de contrSle du tangage. 

15 15. Aeronef selon la revendication 14, caracterise en ce que lesdits moyens 
de contrfile du tangage comprennent au moins deux moteurs (31), (32) montes 
sensiblement sur Taxe longitudinal dudit adronef. Fun en avant du centre de 
gravity dudit a&onef , Tautre en anifere du centre de gravity dudit aeronef • 

16. Aeronef selon Tune quelconque des revendications 1 1 k 15, caracterise en 
20 ce qu'il comprend des moyens de contrdle du roulis. 

17. Adronef selon la revendication 16, caracterise en ce que lesdits moyens 
de contrdle du roulis comprennent au moins deux moteurs (33), (34) montes de 
part et d'autre de Taxe longitudinal dudit aeronef, dans un plan sensiblement 
horizontal. 

25 18. Aeronef selon les revendications 16 et 17, caracterise en ce que lesdits 
moteurs (33), (34) de controle du roulis sont montes selon un axe perpendiculaire 
k Taxe longitudinal dudit adronef et passant par le centre de gravity dudit adronef 
ou au voisinage de celui-ci. 
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19. Adronef selon Tune quelconque des revendications 1 1 a 18, caractdrisd en 
ce que lesdits moyens de contrdle de la stability (31), (32), (33), (34) sont 
susceptibles d'agir sur Taltitude dudit adronef. 

20. Adronef selon Tune quelconque des revendications 11^19, caracteris^ en 
5 ce que lesdits moyens de propulsion comprennent dgalement des moyens pour 

ddplacer lat^ralement ledit a^ronef . 

21. Aeronef selon la revendication 20, caract^ris^ en ce que lesdits moyens 
de ddplacement lateral comprennent au moins deux moteurs lat&aux (36), (37), 
susceptibles de produire des pouss€es opposdes selon vm axe horizontal 

10 perpendiculaire k Taxe longitudinal dudit aeronef et passant par le centre de 
gravity dudit aeronef ou au voisinage de celui-ci. 

22. Adronef selon Tune quelconque des revendications 1 k 21, caractdrisd en 
ce qu'il comprend des moyens directionnels. 

23. Aeronef selon la revendication 22, caracterise en ce que lesdits moyens 
15 directionnels comprennent au moins une gouveme, 

24. Aeronef selon la revendication 23, caracterise en ce qu'il comprend au 
moins une gouveme gauche (41) et au moins une gouveme droite (42) montdes k 
rarriere dudit aeronef. 

25. Aeronef selon Tune quelconque des revendications 1 k 24, caracterise en 
20 ce qu'il comprend au moins une derive (51), (52). 

26. A&onef selon les revendications 22 et 25, caract€ris€ en ce qu'il 
comprend au moins une gouveme (511) montde sur ladite derive. 

27. Aeronef selon I'une quelconque des revendications 22 k 26, caract6ris6 en 
ce que lesdits moyens directionnels comprennent au moins un moteur 

25 d*orientation monte de fagon a produire au moins une poussee transversalement a 
Taxe longitudinal dudit adronef. 

28. Aeronef selon la revendication 27, caract€ris6 en ce que lesdits moyens 
directionnels comprennent au moins deux moteurs d'orientation (38), (39) et 
months Tun par rapport k I'autre de fa9on k produire des poussdes dans des 

30 directions sensiblement oppos^es. 
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29. A^ronef selon Tune quelconque des revendications 1 k 28, caract^risd en 
ce qu'il comprend des moyens de pilotage k distance, avec ou sans fil. 

30. A^ronef selon Tune quelconque des revendications 1 k 29, caract^risd en 
ce que lesdits ballons (1) prdsentent une forme sensiblement cylindrique. 

5 31. Aeronef selon Tune quelconque des revendications 1 k 30, caract^rise en 
ce qull comprend des moyens embarques appartenant au groupe suivant : 

— moyens de piise de vues ; 

— moyens de communication et/ou de telecommunication ; 

— moyens de prise de sons ; 

10 - moyens d'acquisition de donnfes mdteorologiques ; 

— moyens de mesure de radiations ; 

— moyens d'analyse de Tair ; 

— moyens de positionnement g^ographique ; 

— moyens de mesure de la vitesse d'objets au sol et/ou en Tair et/ou en 
15 mer. 
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AIRCRAFT LIGHTER THAN AIR COMPRISING SEVERAL BALLOONS 

CONNECTED BY A FRAME 

■ The invention relates to aeronautics. More 
precisely, the invention relates to an aircraft lighter 
than air. 

Essentially two different types of aircraft lighter 
than air are known in the domain of the invention, namely 
airships and hot air balloons. 

The principle of airships is to use a generally 
rigid envelope filled with a gas lighter than air, a cab 
for transporting passengers and / or goods being anchored 
under the envelope or close to it. 

Hot air balloons use flexible envelopes inflated 
with hot air through an opening provided for this 
purpose, a gondola being attached by cables under the 
envelope. 

15 The envelopes of these aircraft are very large which 

make the aircraft very difficult to manoeuvre. 
Furthermore, airships and hot air balloons have a very 


I 
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large face to the wind. Therefore, this can cause 
navigation difficulties, or even unacceptable safety, 
both for transported persons or goods, and for persons or 
installations on the ground if the airship or the hot air 
5 balloon should crash. 

These navigation difficulties are accentuated by the 
very structure of airships and more particularly hot air 
balloons, for which the envelope/gondola (or cabin) 
arrangement can form a pendulum system, capable of 
10 introducing swinging movements that are difficult to 
control . 

There is also a major risk inherent to the principle 
of lighter than air aircraft: the risk of a tear or other 
damage to the envelope that will cause loss of the 
15 lighter than air gas contained in the envelope, therefore 
a slow or fast descent of the airship or the hot air 
balloon possibly with dramatic consequences. 

To limit this risk, it has been proposed to break 
the envelopes down into several separate envelopes. In 
20 the state of the art, the lighter than air gas is 
contained in several balloons grouped within the same 
envelope, rather than in a single envelope. Thus, the 
loss of one balloon can be compensated by the presence of 
other balloons, maintaining the capacity of the airship 
25 or the hot air balloon to fly. 

However, this solution does not help to solve the 
navigation and stability problems mentioned above. 

Furthermore, it is observed that the number of 
applications of airships and hot air balloons is 
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relatively limited, particularly due to their lack of 
manoeuvrability . 

This invention is intended to overcome the 
disadvantages of prior art. 
5 More precisely, the purpose of the invention is to 

propose a lighter than air aircraft that in particular is 
easier to manoeuvre than conventional solutions according 
to prior art. 

To achieve this, the purpose of the invention is to 
10 provide such an aircraft that has a significantly lower 
face to the wind than traditional envelopes of airships 
and hot air balloons. 

Another purpose of the invention is to supply such 
an aircraft that has good stability under all 
15 circumstances, and that is thus safer. 

Another purpose of the invention is to supply such 
an aircraft that eliminates or at least considerably 
reduces risks of dropping due to a puncture of a balloon. 

These objectives and others that will become clear 
20 later are achieved by the invention, which applies to a 
lighter than air aircraft characterised in that it 
comprises at least two balloons connected together by 
connecting means forming a chassis. 

Therefore, the invention proposes an approach 
25 fundamentally different from the traditional approach to 
classical airships and hot air balloons. 

The aircraft according to the invention has two or 
more balloons on each side of a chassis, the balloons not 
being grouped within the same envelope as is the case 
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with the state of the art in which separate envelopes are 
used. 

The result is that the distribution of balloons 
considerably reduces the face to the wind of the aircraft 
5 according to the invention, compared with an aircraft 
that has a single envelope with a volume equal to the sum 
of the volumes of the different balloons of an aircraft 
according to the invention. 

Furthermore, the balloons distributed in this way 
10 make the aircraft very easy to manoeuvre. 

Another advantage is that risks of falling due to a 
puncture of one of the balloons are eliminated, or at 
least reduced, due to the presence of the other balloons. 
It should be noted that the chassis may be formed by 
15 one or several independent parts. 

According to a first approach, the said connecting 
means are connected to the said balloons through an 
electromagnetic type connection. 

The result is thus a flexible assembly between the 
20 balloons and the frame, preventing stresses that could be 
applied to it by balloons due to their sudden possibly 
opposing movements. 

According to a second approach, the said connecting 
means are coupled to at least one of the said balloons 
25 through a mechanical connection articulated about at 
least one axis approximately parallel to the longitudinal 
axis of the said aircraft. 
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Similarly, as in the first embodiment, this type of 
means can relieve loads from the frame by allowing 
relative movement between the balloons and the frame. 

In this case, the said balloon (s) on one side of the 
5 said connecting means are preferably connected to the 
said balloon (s) on the other side of the said connecting 
means by elastic means. 

Means of this type make it possible to keep an 
approximately constant general configuration of the 
10 aircraft, at least when flight conditions make it 
possible, in other words in the absence of wind gusts 
that could make one or several balloons pivot with 
respect to the frame. 

Furthermore, these elastic means form a sort of 
15 damper that can reduce the impact of pivoting of the 
balloons with respect to the frame. 

According to one advantageous solution, the said 
frame includes carrying means designed to support 
equipment and / or at least one person. In this case, 
20 according to one preferred solution, the said carrying 
means are essentially within the volume lying between the 
said balloons. 

This avoids conventional pendulum structures 
according to prior art. There is absolutely no need to 
25 provide a gondola or cabin underneath the balloons, which 
could cause or increase swinging movements that are 
difficult to control. 

On the contrary, the useful load is located between 
the balloons. 
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This characteristic has many advantages in practice 
and particularly: 

the aircraft can land using its balloons as 
shock absorbers, or can come down on the sea, and in this 
5 case the balloons act as floats; 

the useful load and / or transported persons 
are protected laterally since the balloons act as 
airbags; 

the general architecture enables a useful load 
10 located between the balloons to have a field of action 
above and below the aircraft; cameras (movie cameras, 
still cameras, etc.) can operate efficiently below or 
above the aircraft (which is impossible with airships or 
hot air balloons for which the envelope acts as an 
15 obstacle to taking pictures above the cabin or the 
gondola) ; 

the general architecture means that propulsion 
means can be placed ideally at the centre of gravity of 
the aircraft to optimise its performances, 
20 The said balloons and the said connecting means 

together form an essentially symmetric assembly. 

The aircraft will thus have excellent aerodynamic 
qualities . 

According to a first embodiment, the aircraft 
25 comprises a balloon on each side of the said connecting 
means . 

According to a second embodiment, the aircraft 
comprises two balloons on each side of the said 
connecting means. 
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In this case, according to a first variant, the said 
balloons lie in an approximately horizontal plane. 

In a second variant, the said two balloons on the 
same side of the said connecting means are placed one 
5 above the other. 

Obviously, other embodiments could be envisaged 
without going outside the framework of the invention, 
particularly by varying the number and the relative 
positions of the balloons. 
10 It should be noted that the balloons may have 

variable shapes and dimensions adapted to the duties of 
the aircraft and that, depending on needs, they may be 
replaced by different balloons between two missions, with 
different shapes and / or dimensions. 
15 Advantageously, the aircraft comprises means of 

propulsion and / or controlling the stability of the said 
aircraft . 

Therefore, propulsion may be of the electric or 
thermal type, or electric and thermal energy types can be 
20 used as a function of the missions of the aircraft. 

In the case of thermal propulsion, the aircraft 
according to the invention enables fuel tanks to be 
placed close to the engine (s) around the centre of 
gravity of the aircraft, such that stability can be kept 
25 almost constant as fuel is consumed. 

According to one advantageous solution, the said 
propulsion means comprise at least one first engine 
capable of producing a thrust along the longitudinal axis 
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of the said aircraft and located at or close to the 
centre of gravity of the said aircraft. 

As already mentioned, the aircraft performances can 
be optimised by thus the propulsion means in this way. 
5 Advantageously, the aircraft comprises pitch control 

means. In this case, the said pitch control means 
preferably include at least two engines installed 
approximately on the longitudinal axis of the said 
aircraft, one forward from the centre of gravity of the 
10 said aircraft, and the other aft from gravity of the said 
aircraft . 

Thus, by acting on the differential thrust between 
the two engines, the pitch of the aircraft can be 
modified in order to stabilise it. 

15 Advantageously, the aircraft comprises roll control 

means. In this case, the said roll control means 
preferably comprise at least two engines installed on 
each side of the longitudinal axis of the said aircraft, 
in an approximately horizontal plane. 

20 According to one preferred solution, the said roll 

control engines are mounted on an axis perpendicular to 
the longitudinal axis of the said aircraft and passing 
through the centre of gravity of the said aircraft or 
close to it. 

25 In the same way as for the pitch means, the roll of 

the aircraft is varied by varying the differential thrust 
between the two engines, in order to stabilise the 
aircraft . 



9 


Advantageously, the said stability control means can 
act on the altitude of the said aircraft. 

By appropriately varying the pitch control engines 
and the roll control engines, they can be made to 
5 simultaneously produce a thrust from the same horizontal 
plane and perpendicular to this plane, in order to 
control the altitude of the aircraft. 

According to one advantageous solution, the said 
propulsion means also comprise a means of displacing the 
10 said aircraft laterally. In this case, the said lateral 
displacement means preferably comprise at least two 
lateral engines, capable of producing thrusts in opposite 
directions along a horizontal axis perpendicular to the 
longitudinal axis of the said aircraft and passing 
15 through or close to the centre of gravity of the said 
aircraft . 

In this way, the aircraft can be displaced 
efficiently in its own plane and perpendicular to its 
longitudinal axis. 
20. Therefore, this characteristic contributes to 

improving the manoeuvrability of the aircraft. 

According to one advantageous solution, the aircraft 
comprises directional means. 

In this case, the said directional means 
25 advantageously comprise at least one control surface and 
preferably at least one left control surface and at least 
one right control surface mounted at the aft of the said 
aircraft . 
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Advantageously, the aircraft comprises at least one 
vertical stabiliser. In this case, the aircraft 
advantageously comprises at least one control surface 
mounted on the said vertical stabiliser. 
5 It should be noted that these control surfaces are 

used essentially when the aircraft is being propelled, in 
particular during phases is which the aircraft is being 
displaced along its longitudinal axis. 

Advantageously, the said directional means comprise 

10 at least one orientation engine installed so as to 
produce at least a thrust transverse to the longitudinal 
axis of the said aircraft. 

It will be noted that in this case the engine may be 
a jet engine, therefore capable of providing opposing 

15 thrusts depending on its rotation direction. 

According to one preferred solution, the said 
directional means comprise at least two orientation 
engines mounted with respect to each other so as to 
produce thrusts in approximately opposite directions. 

20 These orientation engines may be installed at any 

appropriate location on the chassis of the aircraft, away 
from the centre of gravity of the aircraft to optimise 
their action, for example being mounted at the aft part 
of the aircraft. 

25 These directional means are useful essentially when 

the aircraft is in a stationary flight, and can be used 
as complements to the control surfaces during 
displacement phases along the longitudinal axis of the 
aircraft . 
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Advantageously, the aircraft comprises remote 
control means, with or without wire. 

Consequently, the aircraft can perform missions in 
environments dangerous for man, and in this case the man 
5 who controls the aircraft remains at a distance from the 
area in which the aircraft is operating, 

Preferably, the said balloons are approximately 
cylindrical in shape . 

This type of balloon configuration gives good 
10 aerodynamic qualities. 

They also enable a chassis length with a large 
useful surface area. 

According to one advantageous solution, the aircraft 
comprises onboard means belonging to the following group: 
15 - picture taking means, 

communication and / or telecommunication means; 
sound pickup means; 

meteorological data acquisition means; 
radiation measurement means; 
20 - air analysis means; 

geographic positioning means; 

means of measuring the speed of objects on the 
ground and / or in the air and / or at sea. 

These means, possibly combined, enable the aircraft 
25 to perform a large number of diverse missions, 
particularly including: 

shooting of films or broadcasting of television 
events (sports, special events, etc.); 

promotion of a tourist site, a brand, etc.; 
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actions following a nuclear accident (map of 

radiations, relaying of communications for working robots 

on the ground) ; 

analysis and sampling of ambient air following 
5 atmospheric pollution at different altitudes and 

positions to make a dynamic map (propagation) of the 

pollutions- 
telecommunication relay (HF, GSM and other 

systems) ; 

10 - listening and / or recording and / or 

retransmission of sound from the ground (search for 
missing persons, etc) or airways surrounding the 
aircraft; 

flying radar missions with prolonged stationary 
15 capabilities; 

local interference of communications with 
prolonged stationary capabilities; 

acquisition of meteorological information at 
different altitudes; 
20 - detection of initiating fire, with onboard 

temperature detection sensors (IR camera, temperature 
sensor, etc, ) ; 

visual monitoring; 
monitoring of floods; 
25 - monitoring at sea (detection of oil dumping at 

sea, traffic management); 

pipeline surveillance; 

surveillance of high industrial risk and other 

sites; 
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surveillance of forests and agricultural 

regions; 

motorway surveillance by integration of 
standard and / or IR cameras and laser type speed control 
5 radars- 
transport of goods with loading and unloading 
facilities related to the shape of the aircraft; 

monitoring of obstacles from remote sensors 
(above, below, at left or at right) for monitoring 
10 bridges or historic sites; 

precise positioning from remote sensor to 
reposition itself at the same location and to make 
information measurements that can vary with time, at a 
precise and known point. 
15 Other characteristics and advantages of the 

invention will become clearer after reading the following 
description of several variant embodiments of the 
invention given for illustrative and non-limitative 
purposes, and the attached drawings along which: 
20 - Figures 1 and 2 show top and front views of the 

aircraft according to the invention respectively; 

Figures 3a, 3b and 3c show front, top and side 
views respectively of an aircraft according to the 
invention comprising two balloons; 
25 - Figures 4a, 4b and 4c show front, top and side 

views respectively of a variant embodiment of the 
invention according to which the aircraft comprises four 
balloons in an approximately horizontal plane; 
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Figures 5a^ 5b and 5c show fronts top and side 
views of a second variant embodiment of the invention 
according to which the aircraft comprises four balloons 
arranged in pairs, one above the other. 
5 With reference to Figures 1 and 2, a lighter than 

air aircraft according to this embodiment of the 
invention comprises two cylindrical shaped balloons 1 
connected to each other through a frame 2. 

The chassis 2 comprises a frame 21 including 
10 longitudinal members 22 connected through stiffening 
cross pieces 23, a central cylinder 24 that will 
accommodate and / or support equipment being installed on 
the frame 21 of the chassis 2. 

Each of the balloons 1 is installed free to pivot on 
15 the chassis about an axis approximately along the centre 
line of the longitudinal members 22. 

It should be noted that according to another 
possible embodiment, the flexible assembly allowing the 
balloons to pivot with respect to the chassis can be made 
20 using an electromagnetic type link. 

Elastic straps 11 connect the balloons 1, thus 
forming shock absorber means for any pivoting movements 
of the balloons 1 about the chassis 2. 

The attitude (pitch and roll) control and the 
25 altitude control are achieved by a set of four engines 
31, 32, 33 and 34 approximately in the same horizontal 
plane and designed to produce forces approximately 
perpendicular to this plane as illustrated by arrows Fl 
to F4 (for roll) in figure 2. 
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The pitch is controlled by engines 31 and 32 located 
on the longitudinal axis of the aircraft, on the forward 
and aft sides of the centre of gravity of the aircraft 
respectively. 

5 A differential thrust on the engines 31 and 32 can 

vary the pitch of the aircraft, while identical thrusts 
and directions can make the aircraft go up or down. 

Roll is controlled in a similar manner, this type 
using engines 34 and 35 installed in an approximately 

10 horizontal plane on each side of the longitudinal axis of 
the aircraft. More precisely, the engines 34 and 35 are 
installed along an axis perpendicular to the longitudinal 
axis of the aircraft passing approximately through the 
centre of gravity of the aircraft. 

15 The position of the aircraft in the horizontal plane 

is controlled by a set of two propulsion systems 
approximately in the same horizontal plane and producing 
forces parallel to this plane. 

A first of these two propulsion systems comprises 

20 engines 35 that produce a force parallel to the natural 
displacement axis of the aircraft. Thus, a thrust in the 
aft direction produced by the engines 35 moves the 
aircraft forwards; conversely, a forward thrust of these 
engines makes the aircraft backwards. 

25 The second of the propulsion systems controlling the 

position of the aircraft in the horizontal plane is 
composed of the engines 36 and 37, capable of applying 
thrusts illustrated by arrows F5 and F6 respectively. 
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Thus, a thrust towards the right (arrow F5) produced 
by the engine 36 will move the aircraft towards the left, 
while a thrust towards the left (arrow F6) produced by 
the engine 37^ will move the aircraft towards the right. 
5 Obviously^ the engines are connected to a control 

system capable of combining all movements induced by the 
thrust of engines 31, 32, 33, 34, 35, 36 and 37 or by the 
thrust of only some of the engines. 

The aircraft orientation in the horizontal plane is 
10 controlled by engines 38 and 39, 

According to another embodiment, the orientation of 
the aircraft can also be controlled by a single engine, 
for example an electric motor, installed so as to produce 
alternately opposing thrusts all by itself. 
15 With engine 38, a thrust towards the right (arrow 

F7) will make the aircraft turn towards the right, while 
a thrust towards the left (arrow F8) by engine 39 will 
make the aircraft turn towards the left. 

In addition to the propulsion systems that have just 
20 been described, the aircraft is equipped with a left 
control surface 41 and a right control surface 42 in this 
embodiment . 

When these control surfaces 41 and 42 are inclined 
identically, they will move the aircraft up or down, 
25 while when their inclinations are approximately opposite, 
they will make the aircraft change direction. 

The aircraft is also equipped with a vertical 
stabiliser composed of an upper vertical stabiliser 51 
and a lower vertical stabiliser 52 (Figure 2), each of 
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which supports a control surface (the control surface 511 
supported on vertical stabiliser 51 is shown in figure 
1) . 

Figures 3a, 3b and 3c are diagrammatic views showing 
5 the top and side view of a first embodiment in which the 
aircraft comprises two balloons 1 connected to each other 
by connecting means 2, forming a symmetric assembly. 

Figures 4a, 4b and 4c show diagrammatic top and side 
views respectively of a second embodiment according to 

10 which the aircraft comprises four balloons 1, distributed 
in pairs on each side of connecting means 2, two of the 
balloons 1 being connected to each other by connecting 
means 2. According to this embodiment, the four balloons 
1 all lie in an approximately horizontal plane. 

15 Figures 5a, 5b and 5c show diagrammatic top and side 

view respectively of a variant of the second embodiment 
according to which the aircraft comprises four balloons 
1, distributed in pairs on each side of the connecting 
means 2 located one above the other. 

20 It should be noted that regardless of which 

embodiment is used, the aircraft is designed such that: 

the means that compose it form an approximately 
symmetric assembly; 

the connecting means 2 on which the central 

25 cylinder 24 that will accommodate and / or support the 
equipment (and possibly any other means for accommodating 
one or several passengers) are installed, are essentially 
inscribed within the volume located between the balloons 
1. 
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According to a first approach, the chassis 2 and / 
or the central cylinder 24 is designed to accommodate a 
pilot. 

According to a second approach, the aircraft 
according to the invention is controlled by piloting from 
the ground by an operator or independently: piloting on 
the ground by an operator is done using a wired or 
wireless communication system', while independent piloting 
enables the aircraft to perform manoeuvres automatically 
by execution of downloaded plans, through wired or 
wireless communication systems. 

It should be noted also that the aircraft can have 
different means onboard fixed to the chassis 2 and / or 
the central cylinder 24 by any appropriate means, 
enabling it to perform a large number of varied missions, 
these means consisting particularly of: 

picture taking means; 

sound pickup means; 

meteorological data acquisition means; 
radiation measurement means; 
air analysis means; 
geographic positioning means; 

.means of measuring the speed of objects on the 
ground and'/ or in the air and / or at sea. 
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CLAIMS 

1. Lighter than air aircraft characterised in that 
it comprises at least two balloons (1) connected together 
by connecting means forming a chassis (2) . 

2. Aircraft according to claim 1, characterised in 
5 that the said connecting means (2) are connected to the 

said balloons (1) through an electromagnetic type 
connection. 

3. Aircraft according to claim 1, characterised in 
that the said connecting means (2) are connected to at 

10 least one of the said balloons (1) through a mechanical 
connection articulated about at least one axis (22) 
approximately parallel to the longitudinal axis of the 
said aircraft, 

4. Aircraft according to any one of claims 1 to 3, 
15 characterised in that the said balloon (s) (1) on one side 

of the said connecting means (2) are connected to the 
said balloon (s) (1) on the other side of the said 
connecting means (2) by elastic means (11) . 

5. Aircraft according to any one of claims 1 to 4^ 
20 characterised in that the said chassis (2) includes 

carrying means (24) designed to support equipment and / 
or at least one person. 

6. Aircraft according to claim 5, characterised in 
that the said carrying means (24) are essentially within 

25 the volume lying between the said balloons (1) . 

7. Aircraft according to any one of claims 1 to 6, 
characterised in that the said balloons (1) and the said 
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connecting means (2) together form an essentially 
symmetric assembly. 

8- Aircraft according to any one of claims 1 to 7, 
characterised in that it comprises a balloon (1) on each 

5 side of the said connecting means (2) . 

9- Aircraft according to any one of claims 1 to 7, 
characterised in that it comprises two balloons (1) on 
each side of the said connecting means (2) . 

10. Aircraft according to claim 9, characterised in 
10 that the said balloons (1) lie in an approximately 

horizontal plane. 

11. Aircraft according to claim 9, characterised in 
that the said two balloons (1) on the same side of the 
said connecting means (2) are placed one above the other. 

15 12. Aircraft according to any one of claims 1 to 11, 

characterised in that the aircraft comprises means of 
propulsion and / or controlling the stability of the said 
aircraft . 

13. Aircraft according to claim 12, characterised in 
20 that the said propulsion means comprise at least one 

first engine (35) capable of producing a thrust along the 
longitudinal axis of the said aircraft and located at or 
close to the centre of gravity of the said aircraft. 

14. Aircraft according to claim 12 or to claim 13, 
25 characterised in that it comprises pitch control means. 

15. Aircraft according to claim 14, characterised in 
that the said pitch control means preferably include at 
least two engines (31), (32) installed approximately on 
the longitudinal axis of the said aircraft, one forward 
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from the centre of gravity of the said aircraft, and the 
other aft from the centre of gravity of the said 
aircraft . 

16. Aircraft according to any one of claims 11 to 
5 15, characterised in that it comprises roll control 

means . 

17. Aircraft according to claim 16, characterised in 
that the said roll control means preferably comprise at 
least two engines (33), (34) installed on each side of 

10 the longitudinal axis of the said aircraft, in an 
approximately horizontal plane. 

18. Aircraft according to claims 16 and 17, 
characterised in that the said roll control engines (33), 
(34) are mounted on an axis perpendicular to the 

15 longitudinal axis of the said aircraft and passing 
through the centre of gravity of the said aircraft or 
close to it. 

19. Aircraft according to any one of claims 11 to 

18, characterised in that the said stability control 
20 means (31), (32), (33), (34) can act on the altitude of 

the said aircraft. 

20. Aircraft according to any one of claims 11 to 

19, characterised in that the said propulsion means also 
comprise a means of displacing the said aircraft 

25 laterally. 

21. Aircraft according to claim 20, characterised in 
that the said lateral displacement means comprise at 
least two lateral engines (36), (37), capable of 
producing thrusts in opposite directions along a 
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horizontal axis perpendicular to the longitudinal axis of 
the said aircraft and passing through or close to the 
centre of gravity of the said aircraft. 

22. Aircraft according to any one of claims 1 to 21, 
5 characterised in that it comprises directional means. 

23. Aircraft according to claim 22, characterised in 
that the said directional means comprise at least one 
control surface. 

24. Aircraft according to claim 23, characterised in 
10 that it comprises at least one left control surface (41) 

and at least one right control surface (42) mounted at 
the aft of the said aircraft. 

25. Aircraft according to any one of claims 1 to 24, 
characterised in that it comprises at least one vertical 

15 • stabiliser (51) , (52) . 

26. Aircraft according to claims 22 and 25, 
characterised in that it comprises at least one control 
surface (511) mounted on the said vertical stabiliser. 

27. Aircraft according to any one of claims 22 to 
20 26, characterised in that the said directional means 

comprise at least one orientation engine installed so as 
to produce at least a thrust transverse to the 
longitudinal axis of the said aircraft. 

28. Aircraft according to claim 27, characterised in 
25 that the said directional means comprise at least two 

orientation engines (38), (39) mounted with respect to 
each other so as to produce thrusts in approximately 
opposite directions. 


29. Aircraft according to any one of claims 1 to 28, 
characterised in that it comprises remote control means, 
with or without wire. 

30. Aircraft according to any one of claims 1 to 29, 
characterised in that the said balloons (1) are 
approximately cylindrical in shape. 

31. Aircraft according to any one of claims 1 to 30, 
characterised in that it comprises onboard means 
belonging to the following group: 

picture taking means, 

communication and / or telecommunication means; 
sound pickup means; 

meteorological data acquisition means; 
radiation measurement means; 
air analysis means; 
geographic positioning means; 

means of measuring the speed of objects on the 
ground and / or in the air and / or at sea. 




